Gnotobiotic mice died 2 days after inoculation of a cytotoxigenic Clostridium difficile strain. Protection occurred when mice were previously inoculated with a strain of Escherichia coli or Bifidobacterium bifidum.
Pseudomembranous colitis has frequently been associated with Clostridium difficile (3, 5, 7) . The pathogenic effect of such a bacterial strain is related to the production of two toxins: an enterotoxin and a cytotoxin (10, 11) . The main experimental model is a conventional hamster treated with an antibiotic such as clindamycin (6) . This treatment destroys the bacterial antagonistic effect and thus permits the growth of C. difficile. With this experimental model, an antagonism between toxigenic C. difficile and nontoxigenic C. difficile has been described (12) . However, intestinal microflora cannot be fully controlled in such a model, so it is not possible to study bacterial interactions accurately. The purpose of this work was to investigate the role of various bacterial strains inoculated together with C. difficile on intestinal cytotoxin production and survival rate of gnotobiotic mice.
The cytotoxicity assay was performed in 96-well flatbottom microtiter plates (Nunclon However, the antagonistic effect of E. coli against C. difficile was moderate since C. difficile was only three times less abundant in the cecum. By contrast, the cecal cytotoxin titers were 1,000 times lower in mice inoculated with E. coli or B. bifidum than in reference mice (P < 0.001) ( Table 1) . Kinetics of cytotoxin production were studied in feces of mice inoculated with B. bifidum and challenged 4 days later with C. difficile (Fig. 1A) . C. difficile became established 1 day after challenge and remained at the same level during more than 1 month. Cytotoxin titers did not vary to a great extent throughout experiment but were far below cytotoxin titers of reference mice (Fig. 1B) . No mice died during this experiment.
Our results show that some bacterial strains may prevent mortality due to C. difficile. However, this protection did not seem to be related to a strong antagonistic effect of these strains against C. difficile. On the contrary, there was a good correlation between survival of mice and cytotoxin titer in feces. Thus, a modulation of fecal cytotoxin production may occur without any strong bacterial antagonism and may persist for a long time in the intestinal tract to gnotobiotic mice. Enterotoxin titer was not measured in this study. However, it was shown that both toxins were pathogenic for hamsters and mice (4, 8, 9) . The fact that mice inoculated with E. coli or B. bifidum survived the C. difficile challenge without diarrhea suggests that enterotoxin titers were also lower than those of dead mice. Protection against C. difficile challenge was observed with three strains isolated from neonates. They belonged to the main bacterial species found in fecal flora of healthy neonates. Further studies must be undertaken to determine whether other strains of E. coli, B. bifiduim, and S. faecalis isolated from neonates could also protect gnotobiotic mice against pathogenic C. difficile strains. It may be assumed that such strains might provide a useful tool for preventing intestinal disorders induced by C. difficile toxigenic strains. However, the mechanism of modulation of cytotoxin production by these strains has to be elucidated. 
